INTRODUCTION
Treating mesons made from one heavy and one light quark in a way analogous to the hydrogen atom [1] has met with considerable success in the understanding of D, D · s , B and B s mesons. Ifthe mass m h of the heavy quark is large, m h Λ s , then the spin of the light quark (q) couples with the orbital angular momentum L to make a conserved quantity j L ¦1 2. This in turn combines with the spin of the charm quark to give total spin J j ¦1 2. This methodology has been used to compute masses and widths for charmed and charmed strange mesons [2, 3, 4, 5, 6] . The experimental situation for the positive parity (L 1) states in the D s spectrum, illustrated in fig. 1 , is summarized in reference [7] . The two states with j 3 2, expected to be narrow, are probably identified as the J P 1 · D s´2 536µ seen in D £ K decay and (more speculatively) the J P 2 · D sJ´2 573µ seen in DK decays. Before the observations presented here became available, the two j 1 2 states had yet to be observed. They were predicted to be well above thresholds for strong DK or D £ K decays respectively, at 2480 MeV c 2 (J P 0 · ) and 2560 MeV c 2 (J P 1 · ). Their large widths were expected to make them hard to observe.
The observations reported here (see also reference [8] ) may provide evidence that these calculations are flawed and that these states may in fact be below strong decay threshold, and narrow.
THE BABAR DETECTOR
A full description of this solenoidal, magnetic spectrometer is given elsewhere [9] . A brief description follows. Charged particles are detected, and their momenta measured by a 40-layer drift chamber (DCH) barrel placed concentrically about a five-layer, double sided silicon vertex tracker (SVT) placed on the axis of the 1.5 T magnetic field provided by the superconducting solenoid. Charmed particle decay vertices are reconstructed with a typical resolution of 72 µm along the direction of the parent. Charged particle identification (PID) is accomplished with information from a Cherenkov ring imaging detector (DIRC) and with the measured energy loss (dE dx) in the DCH and SVT. The DIRC radiator consists of 144 precisely polished, fused silica bars with rectangular cross section, arranged in a 12 sided configuration around the outer radius of the DCH. The bars transport, by total internal reflection, the Cherenkov photons they generate to a close packed array of photomultipliers placed at one end to allow reconstruction of the Cherenkov angle. Resolutions in this angle of 10 mrad per photon (typically 2 mrad per track) are achieved, allowing clear distinction between charged K's and π's at the highest, kinematically possible momenta, 4.5 GeV c. Detection of π 0 's and γ's is accomplished with an electromagnetic calorimeter (EMC) made from CsI(Tl) crystals in a matrix with 56 (polar) by 120 (azimuthal) segmentation in a barrel and endcap configuration. Typical resolution in π 0 γγ mass is 2.5 MeV c 2 .
EVENT SELECTION
A sample of 91 fb 1 of available data, both on the ϒ´4Sµ and below, are used. We seek to study events containing D · s π 0 3 combinations arising from a common vertex. Decays
states are chosen to provide a relatively clean sample. To avoid large combinatorial backgrounds from B decays, D · s produced from e · e cc continuum interactions are selected by requiring the center of mass momentum p £ 2 5 GeV c -above the kinematic limit for B decay.
Events with at least three charged tracks and at least two clusters in the EMC are selected. A three track combination, of which two with opposite sign satisfy K ¦ PID requirements, are required to form a common vertex with chi squared probability greater than 0.1%.
Photon pairs that can be constrained to point to either the primary or the K · K π · vertex, and to have a π 0 mass are used to define π 0 candidates. Pairs which include a γ shared by another π 0 are excluded from further consideration. 
A New State
Before claiming this peak as a new state, it is important to check that it behaves appropriately.
We first check that the signal is not a reflection produced by any known state. We study a sample of approximately 80 ¢10 6 interactions of the type e · e cc, simulated to include all that is presently known about charm spectroscopy. These events are subjected to the effects of the BABAR spectrometer and then processed through the same reconstruction and selection programs as were the data. 
This ratio is not the same, however as that observed in fig. 6c for the the K · K π · π 0 mode. This is explained by observing that, in the 4 body decay mode, events are subjected to a greater photon energy cut, thus altering the D · s momentum spectrum. We conclude that the signal at 2317 MeV c 2 is most likely a new, narrow resonance that decays to D · s π 0 , and we label it D sJ´2 317µ · .
PROPERTIES OF D SJ´2 317µ ·

Momentum Spectrum
Using the events in the φ π · and K £0 K · modes, we examine the production rate (for the D · s π 0 decay mode of this state) as a function of p £ . In fig. 7 distributions of D · s π 0 effective mass are shown for events in discrete ranges of p£.
The signal is clearly seen in each range, and the background becomes less significant as p £ increases. This behavour is expected of a charm particle produced in e · e interactions at the ϒ´4Sµ energy as B decays become less important as p £ increases. These distributions are fitted with a Gaussian function on a second order polynomial background and a number of signal events determined for each range. A simulated sample of D sJ´2 317µ · decays is used to determine the efficiency, and the corrected production rates computed in each p £ range. The results are shown in fig. 8 . The data appear to demonstrate a production rate that peaks in the 3-4 GeV c range. For further studies, we require that p £ 3 5 GeV c. 
Decay Angular Distribution
The distribution of the angle ϑ between the π 0 and the D sJ´2 317µ · , boosted to the D sJ´2 317µ · rest frame, can reveal information about the spin-parity of the state. The D · s π 0 sample is divided into 10 ranges of cos ϑ and signal yields determined for each with fits similar to those used for the p £ study. The simulated sample of D sJ´2 317µ · D · s π 0 decays was used to determine the efficiency in each range, and the acceptance corrected angular distribution was determined. These results are presented in fig. 9 . The distribution can be described as having no cos ϑ dependence. This is consistent with J P 0 , but this is not conclusive evidence for this assignment. For higher spins, a flat distribution would also be expected for a completely unaligned production. Our data are produced in continuum interactions, and there is no prediction for the D sJ´2 317µ · alignment. Were the D sJ´2 317µ · 's produced in B decay with a recoil D 4 for example, they would be aligned with helicity zero. In that case, higher spins would produce 4 We note that since this talk was given, the BELLE collaboration has observed a flat distribution in B DD sJ´2 317µ · decays, indicating J P 0 . distributions that would not be flat at all.
We conclude that with the present data sample, we are unable, on the basis of the observed decay distribution, to rule out spins greater than J 0.
Mass and Width
We fit D · s π 0 invariant mass distributions for both D · s mass is constrained to the PDG [11] value, the resolution of both modes is virtually the same. The measured widths, therefore, are compatible with the resolution. We can safely say that the natural width if the D sJ´2 317µ · is less than 10 MeV c 2 , though there is no reason why it cannot be much narrow than that.
SEARCH FOR OTHER DECAY MODES OF D SJ´2 317µ ·
Other decay modes investigated include:
In all cases, to reduce combinatorial backgrounds, we require that γ's be unassociated fig. 13c ), and appears to account for a large part of it. The CLEO collaboration now reports observing this signal, claiming it as a new state. Their yield (per fb 1 ) corresponds to about three times that observed by BABAR. Fig.   13a shows their signal and fig. 13b shows the corresponding D sJ´2 317µ · sideband distribution. The latter shows some peaking, though it appears to be somewhat less pronounced and to account for less of the 2460 signal.
To make a quantitative estimate of the fraction of this signal that is due to a new state, and how much is due to D sJ´2 317µ · reflection, a multi dimensional fit to all effective masses is most likely to provide the right answer. Such an analysis forms part of the ongoing effort in the BABAR collaboration.
CORROBORATION BY OTHER EXPERIMENTS
The CLEO collaboration, using a sample of 13. 
The curve under the peak in each case is the distribution of generic cc events. [15] . Future measurement of the ratio of these modes could provide useful information relevant to this mechanism.
The mass of the D sJ´2 317µ · , 42 MeV c 2 below DK threshold, results in a small width, thus making it easier to observe. However this mass is approximately 170 MeV c 2 below that expected in the earlier predictions which for other states were typically within 10 MeV c 2 of those observed. An attempt to tune the relative strength of spin-orbit and tensor forces involved in the hydrogen atom-like computation of D and D s states with L 1 has been made by Cahn and Jackson [16] They took the D sJ´2 317µ · mass as input (in addition to that of the two j 3 2 states) and were able to predict the remaining J P 1 · cs state at either 2406 or 2480 MeV c 2 . This approach introduced two new parameters.
The low mass of the D sJ´2 317µ · has also prompted discussion on the possibility that it may be related to the light scalar states just below KK threshold, f 0´9 80µ (I=0) or a 0´9 80µ (I=1), whose makeup is generally believed to be other than that of simplepairs. Thus the D sJ´2 317µ · (and probably the 2460 state too) would be perceived as either a four quark state, or even a DK molecule [17] with a 42 MeV binding energy.
This would lead to the expectation that other charge modes could be seen in D · s π · and D · s π . The CDF II collaboration has attempted to find these, so far in vain 5 .
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